ROTARY MACHI NE W TH PI STONS AND A BARREL The present invention relates to a
rotary machine with pistons and a barrel of the kind which conprise: 5- a

housi ng t hrough %ﬂjch t here passes a shaft nounted fixedly with respect to
the housi ng"© 1M PGEPCPl ate rotatably nounted on t RETEHREA%4P53E%%met ri ¢
axis x-x', a wobbl e pl ate pressing against and guided in 10rotation

about a geofBihke AXESIMEYwrMit BrE@SReChnboat BErRAFUSt plate, a reaction
rod a first end of which is connected to the housing and a second end of

which is connected to the wobble plate, 15- a fenale spherical bearing
bushi ng secunedptesthe woblre iplateslardd cub ahedoabeyt mxdmle spheti cal

ball guided wWith respect to the shaft. 20 A machine of this type is

descri bed iﬁlﬁg?gﬁtaga 3 %@ér%§7??i%E?hélﬂanggb?htﬁ8m§5ﬁ§eApplicant, to
produce fan axi al ~pi st droyzuiny Ahrextkr ndliaiot ohedei vessddre rotstaon of the
i nput shaft of the j L ny S ' ot at Lgpa nt into a
reci procating 25 trgﬁgbggggggggﬁggeﬁggﬁ f%%%?%éd£?okggs%ggnggFanged
parallel to the axi8 déhretaty bitof reetphput whafted Thns tigchimel uses a
wobbl e pl ate gui dedsbygzacspheri-cakibearing bushing the reliability of which
needs to be 30 inproved. Indeed, it has been found that it is difficult to
| ubricate the spherfc&Cbdsr it BisRERGSERei rdldi st i SRAcogiidey. Hhd this
has a negative inpagbtanithe bbbeatof at heermehime 35 iEhe whjectyofh t he

invention is, first_and foreno ropose _a rotary nmachi ne of inproved
life and that can bﬁeaggagiﬁoa§£%xﬁgfgﬁgs?gﬂt50np for numerous types of
fluid and with hirgharekiabitivnhy. rod a first end of which 1is

connected to the housing and a second end of
which is connected to the wobble plate,

15 - a female spherical bearing bushing secured to
the wobble plate, articulated about a male
spherical ball guided with respect to the
shaft.

20 A machine of this type 1s described in patent
FR 2 588 617, in the name of the same Applicant, to
produce an axlal piston pump. An external motor drives
the rotation of the input shaft of the device which
converts this rotational movement into a reciprocating

25 translational movement imparted to pistons arranged

parallel to the axis of rotation of the input shaft.

This machine uses a wobble plate guided by a spherical
bearing bushing the reliability of which needs to be

30 improved. Indeed, it has been found that it is
difficult teo lubricate the spherical bearing bushing
entirely satisfactorily, and this has a negative impact
on the life of the machine.

35 The object of the invention is, first and foremost, to
propose a rotary machine of improved life and that can
be used in an axial piston pump for numerous types of
fluid and with high reliability.



wo 2010/ 026505pcT/ 1B2009/ 053685 - 2 - According to the invention, a rotary
machine with pistons and a barrel of the kind in question is characterized
in that the _ball conprises a nale spherical bearing bushing rotatably
mount ed wi tﬂOSZQJ@JSgE?O%o the shaft, and in that thgc?&%ﬁﬁ&grfﬁéﬁﬁ%
conprises a neans of driving the rotati‘om of the male spherical bearing
bushi ng abogt thg, eonmetric axis x- 10 The present invention therefore

rel ates to a“rof ?8gmst(ﬁi nERGi thO PRt AR ardl af DE TRl ,MGFiH'% whbble plate
mount ed on piseahsal afienmake spheci cabf beatie ngkbushing, odehismchiqne is
notable in | e.bear.i bushi n bl es_about _a mal e spheri cal
beari ng bus{%?%%a!iggﬁ}ﬁ?c i sll%i tste%f% d&ﬁ'\l/%ngkl)%?fot at™6n; "Wt h & hemae]sesenti al
obj ective ofprhakingl| ubrdesdtiong hubkangng wittdtablgphemboakebearding: bushi ng
j ust as eas elyi asLubri | ng,.a ri Wi cyl ical
beari ng Eﬁusﬁ?ﬁggcgo t‘?ﬁgé}?r%aﬁgag?'d%% ngnt ﬁe%?cotgl??prﬁbtc%??yheﬁén%?%{%pheri cal
beari ng busfPHEL #B§S cENPIIRE a°F ofEiVoRIc Il | At Mebeis Pér thet dtald y

coupl i ng t heppalecspheiizgahpesismthdbusBbnd td hgebhetstcplatie x-
Advant ageous|y, the thrust plate and the nal e spherical bearing bushing are
nounted on ®ne and the same sl eeve rotatably mounted on the shaft and
constituting the rotation coupling neans. The sleeve is driven in rotation

by the qthru plate . and th l.e _sp ' earing bushing. may be driven in
€1 “%{1 ANd Lhe

rotation by %e.s eese\/e, V|'ae ef/“g.n é%? I 2%‘!‘0]538%?1 ?2069/%%%@5 -3- A
thrust rol leacheasi Wgtht vé sdves ofndvni charotl er gishe aparcdiilel platde
surface vi an9fhebat be wokhle P! ecRl £eepnRIBEAS e Ly Ustaipld) e My be
positi oned between the thrust plate and the wobbl e pl ate,

which machine is notable in that the female bearing

bushing wobbles about a male spherical bearing bushing

15 which is itself driven in rotation, with the essential
objective of making lubricating a bearing with a
spherical bearing bushing just as easy and reliable as

lubricating a bearing with a c¢ylindrical Dbearing

bushing.

20
The means of driving the rotation of the male spherical
bearing bushing may comprise a rotation coupling means
for rotatably coupling the male spherical bearing
bushing to the thrust plate.

25
Advantagecusly, the thrust plate and the male spherical
bearing bushing are mounted on one and the same sleeve
rotatably mounted on the shaft and constituting the
rotation coupling means.

30

The sleeve is driven in rotation by the thrust plate
and the male spherical bearing bushing may be driven in

rotaticen by the sleeve, via keys.

35 The sleeve may be guided in rotation with respect to
the shaft by needle bearings.



5 The thrust plate may be secured to a gearwheel driven by a pinion secured
to an input shaft. Advantageously, the axis x-x', a second axis y-y' of 10
rotation of the wobbl e glate with respect to the thrustlflate and an

ort hogonal PRiFL%4P2€592 7' defining the possibilitiBSTOYB20824PP3PEDF t he
femal e spherical bearing bushing with Pespect to the nale spherical bearing
bushi ng, converge at t center (0) of the male 15 spherical bearing

bushi ng (10§,tbﬁﬁ§taﬂqg%%ﬁ399ﬂ¥ bl $hy/ 08 at Phg “ReERafismsdt® t3e machi ne
to be perfeptlkylistatical lnphdbabancede Grher Wigathir esecandoadyant@igess of the

i nvention wl]l becone parent _fromthe follow.n escription of one
preferred e 88%%%m@??ﬁﬁgﬁa%£§ rg?é?% C ‘%}?heﬁgggon%aﬁﬁéit%ﬁ%. ngs but
is not in ahgtwagnl| thet thgustnplhkseaddanhagsobbig. plats.an axial vertical
section 4 hrough a rotary 25machi ne according to the invention, and fig. 2
is a section on A-A of fig. 1 through the rotary machine of fig. 1. The
present inveRti GRS UBka R eB2 By PRI gechrid BO Ri geaxwhsidwsdal vibbl e

plate punp 35 sopphishngedubodstfya? thpaUgbn¥htch there passes a shaft 1,
of geonetric axis x-x', nmounted fixedly with respect to the housing 2. The

housi ng 2 conprises a cover 2b situated between a flange 2a and a barrel
25. The 35 hdbboweghattlyl, i sthel dxin &-f4’'xeda pasichingn 401t hg-gasiaf) 2 by a

t hread rod ; nd_i 5. . 0] 026505PX 09/ 053685 -
o oA T usfonr B e oo T TS SEkES Bl SR CRS T O e R of e
plate 9 thaprléheesntcowand artédgaryeel LBirgd iaxdlsi ned:’ atlednndangl etlsaal | er

t han 900, t ESs XX Ne ri d i i 5
Boé@?b%h%;éés ofNeedkg+hea %ﬁliﬁvgtr?é" B Y %@%%llate 9

gui dance of a sleeve 6. The sleeve 6 iIs nin rotation by tl

via a fixedPReéyiBg. RUehindt ol er5eGthg tP7 Weh ByEEndiRRAI 1R} | ers,

which is inpesposgdohehyegn thavekatea? aned thefdrangs 2sr afnd heahousing 2,

absorb%ﬂ?XIQLhég%gél bearing bushing {(10), thus allowing the
wobbling/rotating mechanism of the machine to be

perfectly statically balanced.

Other features and advantages of the invention will
20  become apparent from the following description of one

preferred embodiment that makes reference to the

accompanying drawings but is not in any way limiting.

In these drawings:

fig. 1 is an axial wvertical section through a rotary
25 machine according to the invention, and

fig. 2 is a section on A-A of fig. 1 through the

rotary machine of fig. 1.

The present invention, illustrated by fig. 1 and
30 fig. 2, shows a wobble plate pump 15 comprising a
housing 2 through which there passes a shaft 1, of
geometric axis x-x’, mounted fixedly with respect to
the housing 2. The housing 2 comprises a cover 2b
situated between a flange 2a and a barrel 25. The
35 hollow shaft 1 1is held in a fixed position in the
casing 2 by a threaded rod 3 and its two nuts 4 and 5.



10 A gearwheel 11 is fixed at the periphery of the plate 9 using pins ha.
An input shaft 12, nounted so that it can turn with respect to the housing
2 parallel to the axle 1, conprises a pinion 13 which meshes with the 15
wheel 11. A"QoHHIO/ 086502 15 is secured to a fenmal e BERETR2049/BEAFE g
bushing 14 articul ated about a nmal e spHerical bearing bushing 10 of center

O situated on the axis x- 20x'. According to the invention, the nale
spherical bBattagsbusHiaig 10 18 doteerbily mautish abohhet Beadh st x-x' by

the sl eeve Bnytaracsl igh nghkey168be Theruse pcébheckeyrds thle @&&%U
possi ble to,avaid transm t| n axi al sl eeve G?Qassgg Y rough the
dfi cal

Th
bearing busfPngS10-"A t'Hils Iﬁ%ra%%]gf?l ﬁ@aigeﬁﬁ t | ers,
t he geonetréegiaxis-of. rcNeastdm )bqarm‘gsmwchanﬁkee apﬁ@vm zexchiangl e a

wth respeckuifohbe firsh ayischcX o, | ainterpesed pevueen ibe nanple plate

15 and the rus n-axr al thrust earin cis secured 0 the end
of the sl eeW@tﬁtaﬁd &lvasthie whsher$ 6Gdiare |fntx@|dpds<ad bet weertht:hestt hr ust

bearing 6c andithe ymle Wh%h't(%ﬁ' E@%a@gcgysmmé& WRich is
2010/ 026505pcT/ 1B2009/ 053685 erical bearing bushing 14, to the

wobbl e pl at éni%raﬂﬁe@h@ﬁtf’%@?héh?hl‘-’&é‘f:epl9ata€d9 Siea Fehrafsto T giter
bearing 16.hdheitlrost apkates9aksait sehfi.in abut ment agai nst a shoul der 6e
pr ovi deﬂ) at the end of the sleeve

A gearwheel 11 is fixed at the periphery of the plate 9

using pins 1lla. An input shaft 12, mounted so that it

can turn with respect to the housing 2 parallel to the

axle 1, comprises a pinion 13 which meshes with the

15 wheel 11.

A wobble plate 15 is secured to a female spherical
bearing bushing 14 articulated about a male spherical

bearing bushing 10 of center O situated on the axis x-
20 xf.

According to the invention, the male spherical bearing
bushing 10 is driven in rotation about the axis x-x’ by
the sleeve 6 via a sliding key 6b. The use of the key
25 6b makes it possible to avoid transmitting axial load.

The sleeve 6 passes through the bearing bushing 10.

A thrust roller bearing 16 with c¢ylindrical rollers,

the geometric axis of rotation y-y’ o©f which makes a
30 non-zero angle o« with respect to the first axis x-x',

is interposed between the wobble plate 15 and the

thrust plate 2. An axial thrust bearing 6c is secured

to the end of the sleeve & and elastic washers 6d are

interposed between the thrust bearing &c and the male
35 spherical bearing bushing 10.

From the thrust bearing 6c, axial load is transmitted

to the male spherical bearing bushing 10, to the female



56. The shoul der 6e likew se allows the sleeve 6 and the thrust plate 9 to
be secured to one another using fixing screws which have not been depicted.
In 10 addition, the thrust plate 9 is nounted on the sleeve 6 via a tight
assenbly suppl ¥HHOR2E808he key 6a. Thus it is pos8FBIEB2099/A§368% t hr ust
bearing 6¢c, to adjust the preload in-tle el enents betmeen the thrust 15
bearing 6c and the shoul der 6e. A reaction rod 18 . is fitted to
prevent t heSRBBBI82p| & NS r BHFBeNfg Yot at P orvdld yw g?%npél%@t the axis

X-x'" while ahdt heesaneot the aldaWmgplitd 0920, wobbhe. tArliststrendeof the

reaction rod 18.is ar | at th ousi.ng 2 and second end is
articulatedg?arfﬂg blﬁh%lggéuf§ éﬁé& gc%ﬁbnlg%ﬁfESlPs tPithted in a
bottom 25 spheineal abeapuidebuski pgo23 deidxed ithea hendhouSittg: of 1 ¢dmee punp and
in a togﬁspﬁerical bearing bushing 24 fixed to the wobble plate 15. Wen

the input shaft 12 turns, the reaction rod 18 30 opposes any rotation of
the wobbl e plate 15 which is thus guided in a wobbling novenent by the

thrust platend. SFef; 18860 @éStlQﬁle(u@%te %pi&;sed);hea d1idik,d od Ja%d St

connected to the wobpble plate 15 by a spherical bearing bushing 21. The
link rod 19%PEU&bnretded b‘%/ &0eBfi NI BUSHT ng 20°06 a?BPbE8ReddS P2 to

whi ch the piskong(neicrdepi cted)ciof theepumnd s BEtachedpiBredqui ston is thus
10 addition, the thrust plate 9 is mounted on the sleeve 6
via a tight assembly. supplementing the key 6a.

Thus it is possible, using the thrust bearing 6c¢, to
adijust the preload in the elements between the thrust
15 kearing 6c and the shoulder be.

A reaction rod 18 (fig. 2} is fitted to prevent the
wobble plate 15 from being rotationally driven about
the axis x=-x’ while at the same time allowing it to

20  wcbble. A first end of the reaction rod 18 is
articulated to the housing 2 and a second end 1is
articulated to the wobble plate 15.

The reaction 1rod 18 is articulated in a bottom

25 spherical bearing bushing 23 fixed in the housing of
the pump and in a top spherical bearing bushing 24
fixed to the wobble plate 15.

When the input shaft 12 <turns, the reacticn rod 18

30  opposes any rotation of the wobble plate 15 which is
thus guided in a wobbling movement by the thrust plate
9.

For each piston (not depicted), a 1link rod 19 is
35 connected to the wobble plate 15 by a spherical bearing
bushing 21. The link rod 19 is connected by a bearing
bushing 20 to a crosshead 22, to which the piston {not
depicted} of the pump is attached. The piston is thus



WD 2010/ 026505PCT/ 1B2009/ 053685 - 6 - given a rectilinear reciprocating
novenment with respect to the barrel 25, allow ng punping. The device works
as follows. The input shaft 12 drives 5 the rotation of the pinion 13. The
pi ni on 13 n¥HELMPRASEhe wheel 11 which drives t hePFBAHRZOR/8P3¢%% t hrust
plate 9 via the pins Ila. The thrust -pkate 9 drives the rotation of the

sl eeve 6, via the key 6a. 10 The sleeve 6 drives the rotation of the male
spherical b8hYFRg2bEERTFAGIEE2TTRE CHBBBICE tpIgt EOVET5ds sed el AT he
inclined sutdacgeobathelt by ustipbat €g9haithe roller thrust 15 bearing 16
with cylindrical rollers. The femal e spherical bearing bushing 14, secured
to the plate 15, slides over the mal e spherical bearing bushing 10, which
is driven ihheotlavion. w2@kEhe s efmal lowphethealnbear ishg fhuski niritves s gi ven
a wobbl i:ng enent ile. th | e. ri-cal ring ushing i S.given a
rotatioﬁ%l g%%eﬁ%ﬂ?“%%%ﬁt?%gqé ou?lﬁﬁggafﬁg'XEEQ fﬁ%??Hfu%?ica.?ﬁéFthe

mal e/ f enmal eWshhertifal wbeghi ng* budHHialgsdIdvaad Wae hecdatd Gusefast>®s easy

and just asgrehiablaas | gbriicating aiayl i ndii cahebearing: beshikBg ecause a
point on the femal e sphere with respect_to a point on the nale sphere
describes a“fbe8e FRStRat#br P oft atier 2epPRG &i ntisdi HAP Pp&¥h®2at a high and

continuous |inear speed, which is good for 30 maintaining the oil film

Lubri catj on..is thereby _ enhanced and this_has a_positive i ct_ onthe life
of 't he Whonthe. STReTayec AN AR 1OLSHIPS, BeP R e g B s

therewi th de¢é&nesgtihespossi bélities of rotation of the feral e spherical
bearing bushing 14 with respect to the nmal e spherical bearing bushing 10.
WO 2010/ 026505PCT/ 1B2009/ 053685 _7_ It will be noted that the axes xx', yy'
and zz' arel@XactPyréBnvBrgéft Rer e PIESHEST gidt idtstt hed-ikent Ercblingdkus

ensuring pegfiecicuobd | pgeaboutudiheppatat O and allowrBgikhe thrust
mobbllq%!roég;kgggnE%Qﬁnlsylgf %@ in %Téé rollers. The female
spherical bearing bushing 14, secured to the plate 15,
slides over the male spherical bearing bushing 10,

which is driven in rotation.

20 The female spherical bearing bushing 14 1is given a
wobbling movement while the male spherical bearing
bushing 10 is given a rotational movement rotating
about the axis xx’. Thus, lubricating the male/female
spherical bearing bushings 10 and 14 here is just as

25 easy and just as reliable as lubricating a cylindrical
bearing bushing because a point on the female sphere
with respect to a point on the male sphere describes a
locus in the form of a “creeping sinusoidal path” at a
high and continuocus linear speed, which 1s good for

30 maintaining the o©il film. Lubricaticn 1is thereby
enhanced and this has a positive impact on the life of
the machine.

The axis z-z’' 1s orthogonal to the axis y’'-y’ and
35 therewith defines the possibilities of rotation of the
female spherical bearing bushing 14 with respect to the

male spherical bearing bushing 10.



5 to be perfectly statically bal anced. Because the |iquid punped is
conpletely isolated fromthe space in which the bearing bushings 10 and 14
are located, the punped liquid can be laden with solid 10 particles w thout

thi's i nconvifiZHE/RgeEne bearing bushings. This IayB%ﬁ/iagoﬁg/Pﬁéﬁﬁ%wly

advant ageous for punps used in borehol €s- particularly in the petrol eum
industry. WD 2010/ 026505PCT/ 182009/ 053685 -8- CLAIMS 1. A rotary machine
with p|ston%t(ZQﬂjan%ea“ﬁﬁﬁpeﬁjF§5)th@oﬁﬁ?ﬁ%lﬁﬁ 5YY4 HRRi G’ ( ALT hr ough

whi ch therecpasses ashaligel) , h@fegemmtxfd@@q SaX- Xhe modnted foxedly

ith to the h t at abl ted
the shart (170816754 AdRbI b 466 (OB rSserae agdP et T HE ¢ e (B1° plate.
(9), a reaailQW1n@dtb¢8yoabﬂungVreﬂdtmhgwh&cham&sarKﬁbdhﬁemhahnﬂ@e
hou3|ngE§2)¥3ng ggﬁggglgrggggiggifgugﬁlgﬁg%éulated to the wobble plate

15(15) Te spheric earing shi ng 4) secured

Because the liguid pumped is completely isolated from
the space in which the bearing bushings 10 and 14 are
located, the pumped liquid can be laden with solid

10 particles without this inconveniencing the bearing
bushings. This layout is particularly advantageous for
pumps used in boreholes, particularly in the petroleum
industry.



articul at ed
characterized in th
bushi ng (10)

to the wobble plate (15),
on the shaft (1),
spherical bearin

rotation of the male spherical
axis x-x'.

bal | centered
conprises a nmale 20

about a mal e spheri cal
at the bal

rotatably nounted with respect to the shaft
(1), and i n"®rERIYRE6PBE ary machi ne conprises a neaRSTofB

PYPRFEEhe

beari ng8bushi ng (10) about the geonetric
25 2. The rotary machine as clainmed in claiml1,

characterized in

that the nmeans of driving the rotatiorPB>t he nal e spherical bearing

bushing (10) conprises a rotation cou
t he mal e spheri cal b%ari ngrpbulihi ng
rotary machihe & 1%aired TAC et A m
plate (9) and thé23b5, oahersphegica

one and  he sane_slgevgbﬁggn oteﬂabgﬁﬂgygﬁ

constituting the rotation coupling me

49

pling nmeans for 30rotatably coupling

h I 9). h
AR J6d )i i that I EH st

beari ng bushing (10) are nounted on

3@?33?5?58§g§fB%%%%%%B%b/053685

ans. 5

-9-- 4. The rotary #aghineldb clat megRdmeler & m3iizharatter inedied t hat the
sleeve (6) is drivepikBatptatign-bypthe tHrugt pbaten{9)zand in that the

mal e spherical bearing bushin %10) [
(6), via respectfveak%ﬁ¥%%%) aRd &( 6b

shaft (1},
a wobble plate
(9},
a reaction rod

10

plate

articulated to the
of which is
(15},

a female spherical

to the wobble pla

15

male spherical ball centered on the shaft

(13}

(18)

driven in 5Srotation by the sleeve
rotatably mounted oOn the

)

pressing against the thrust

a first end of which is

housing (2) and a second end

articulated to the wobbhle plate

(14)
articulated about a
(1},

bearing bushing secured

te (15),

characterized in that the ball comprises a male

20 spherical bearing bu
with respect to the
rotary machine compzr
rotation
(1G)
25

The

characterized

rotary machine

cf the

comprises

rotation
{(10)
rotatabkly

a
30 coupling
bushing (10)
The

characterized in that

rotary machine

35

one and the same sleeve

the shaft (1)

coupling means.

and

of the male

in that the means
male

rotation

to the thrust plate

male spherical bearing bushing

shing (10) rotatably mounted
shaft (1), and in that the
ises a means c¢f driving the

spherical bearing bushing

about the geometric axis x-x'.

as claimed in claim 1,

of driving the
spherical bearing bushing
for

coupling means

the male spherical

(9} .

bearing

in

the thrust plate ({9)
(10) are mounted on
rotatably mounted on
the

as claimed claim 2,

and the

(6)

constituting rotation



5. The rotary machine as clained in claim3 or 4, characterized in that the
sleeve (6) is guided in 10rotation with respect to the shaft (1) by needle
bearings. 6. The rotary machine as clainmed in any one of the preceding

cl ai s, chaW%c%QQQ4?8é5¥ﬁ that a thrust 15 roller bB&F{HPICL7PS36HT axes of
which rollers are parallel to the surfdce via which the wobble plate (15)
presses against the thrust plate (9), is positioned between the thrust
plate (9) afid t hélRobbIX-HT¥t eMEES) 120 75 THe I3ty Alichi M2 H8 ¢l ai ned in
any one 01; t he p&ﬂﬁ@ébﬂglrﬁb?iiﬁag characties | Zedeira E(?gt itsheidihrasstipl ate (9)
is secured to a gearwhee riven by ini secyred to an input
shaft (12). 25 89o$ﬂ£QP8t§%@%#§%h BEvs Eﬁgiﬁedﬁﬂn v 6ﬁe%gFHih%h%receding
cl ai ms, charact emazed spherhatalt heeaxisg xbx'shiagseCond axi siny-we'n ofnrotation
of the bbl e pl i nesp t t st .pl at n..3 rt hogonal
third ax s 2.2 BREPHLRN tHo GOSsiBITT T eathf rotat oaosriOHe 1508l o

spheri cal beariné6bhsﬁngg(é@A) with respect to the nale spherical bearing
bushing (10), converge at the center (0) of the male spherical bearing
bushing 35 (10), thus allow ng the wobbling/rotating nmechani smof the
machi ne to Be pefP&cti3Fatat M@aPf{ehatantdd@imed in claim 3 or 4,

characterized in that the sleeve (6) 1is guided in

10 rotation with respect to the shaft (1) by needle
bearings.
6. The rotary machine as claimed in any one of the

preceding claims, characterized in that a thrust

15 roller bearing {17}, the axes of which rollers are
parallel to the surface via which the wobble plate
(15} presses against the thrust plate (9), 1is
positioned between the thrust plate (9) and the
wobble plate {15).

20

7. The rotary machine as claimed in any o¢ne o©f the

preceding claims, characterized in that the thrust
plate (9) is secured to a gearwheel (11} driven by
a pinion (13) secured to an input shaft (12).

25

8. The rotary machine as claimed in any one of the

preceding c<laims, characterized in that the axis
x-x’, a second axis y-y’ of rotation of the wobble
plate with respect to the thrust plate and an

30 orthogonal third axis z—z' defining the
possibilities of rotation of the female spherical
bearing bushing (14) with respect to the male
spherical bearing bushing (10), converge at the
center (0) of the male spherical bearing bushing

35 (10}, thus allowing the wobbling/rotating
mechanism of the machine to be perfectly

statically balanced.



